Adipokines in Healthy Skeletal Muscle and Metabolic Disease.
Adipose tissue not only functions as a reserve to store energy but has become of major interest as an endocrine organ, releasing signalling molecules termed adipokines which impact on other tissues, such as skeletal muscle. Adipocytes, within skeletal muscle and adipose tissue, secrete adipokines to finely maintain the balance between feed intake and energy expenditure. This book chapter focuses on the three adipokines, adiponectin, leptin and IL-6, which have potent effects on skeletal muscle during rest and exercise. Similarly, adiponectin, leptin and IL-6 enhance glucose uptake and increase fatty acid oxidation in skeletal muscle. Fatty acid oxidation is increased through activation of AMPK (adenosine monophosphate-activated protein kinase signalling) causing phosphorylation and inhibition of ACC (acetyl-coenzyme A carboxylase), decreasing availability of malonyl CoA. Leptin and adiponectin also control feed intake via AMPK signalling in the hypothalamus. Adipokines function to maintain energy homeostasis, however, when feed intake exceeds energy expenditure adipokines can become dysregulated causing lipotoxicity in skeletal muscle and metabolic disease can prevail. Cross-talk between adipocytes and skeletal muscle via correct control by adipokines is important in controlling energy homeostasis during rest and exercise and can help prevent metabolic disease.